HIF1A is essential for the development of the intermediate plexus of the retinal vasculature.
HIF1A is one of the major transcription factors that regulate tissue response to low oxygen tension. It controls expression of a large number of genes involved in cell survival, proliferation, angiogenesis, and other cellular processes. HIF1A is present at increased levels in the early postnatal retina. In this study its potential function during postnatal development of the mouse retina and retinal vasculature was analyzed. A mouse line was generated with a Cre-mediated Hif1a knockdown in the peripheral retina. Retinal morphology and vasculature were analyzed in sections and flat mount preparations. Gene and protein expression were determined by real-time PCR and Western blot analysis. The Cre-mediated knockdown caused a significant reduction in Hif1a gene expression and HIF1A protein levels in the early postnatal retina. Retinal morphology was normal but the Hif1a knockdown prevented the formation of the intermediate vascular plexus in the peripheral retina. The primary plexus and the outer plexus were less affected. The Hif1a knockdown did not affect expression of such angiogenesis-related genes as vascular endothelial growth factor (Vegf) but strongly induced expression of erythropoietin (Epo). At the protein level, EPAS1 (HIF2A) was stabilized in the Hif1a knockdown mice. The results suggest that HIF1A may be directly or indirectly required for normal development of the retinal vasculature, especially of the intermediate plexus. EPO but not VEGF may play a significant role in the development of this phenotype. HIF1A may not be the main factor that regulates Vegf expression during retinal development in the mouse.